Structural modeling studies of aldehyde dehydrogenase X: insights into key interactions in the tetrameric assembly of the isoenzyme.
Human mitochondrial aldehyde dehydrogenase is a member of superfamily of multisubunit enzymes, catalyzing the conversion of a broad range of aldehydes to corresponding acids via the NAD (P) (+)-dependent irreversible reaction. They play an important role in the detoxification of acetaldehyde, in the development of alcohol sensitivity and human alcohol-related disorders. The study aimed to understand the role of conserved residues by comparing similarities and differences between the two isoenzymes. A 3D model of the human ALDHX is constructed by molecular modeling based on the crystal structure of human ALDH2 by using MODELLER (8V1) program. Assessment of reliability of the 3D model is carried out by the programs PROCHECK and PROSAII. The ALDHX fold is similar to the previously described ALDH structures. Sequence and structural analyses have highlighted a close structural and functional relationship between the two isoenzymes of human origin. The interfacial residues that are involved in crucial interactions across the interface stabilize the dimer-tetramer interface in the enzyme. Stability factors like salt bonds and hydrogen bonds aid and maintain the tetrameric assembly of the enzyme.